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(54) Titie : NOVEL COMPOUND F-10463a 



iS4)mm<D^W i'r^^b^i^F.10463a 




o 



(57) Abstract 

A novel coiiq>ound F-10463a represented by formula (I). It is useful as an anii-HIV drug, antidiabetic, 
antiarteriosclerotic, antiosteoporotic, antithrombotic, anti-inflammatory, immunosuppressant, diuretic, and a preventive 
or remedy for respiratory disease, thyroid disease, Alzheimer's disease, hepatitis, nephritis, leukemia, and cachexia. 



(5 7) 



^mmit. Tm^rmt>^ n^mmit^^ F-io463a : 




:^^mo:>mRit^^ F-io463a its t/Lu I v^j. irLmmmm. immmitm: / V - 
tannL ^^&m. tfim^ms tii0i:&m. ftt&mmi. fmwi. ^lx. ■ 



AM Tr\^:^^T 

AT :^-xhyT 

AU ^—7sY'7^)r 

B B /<yl^/< K;^ 

BE ^/V^— . 

BF :7r y 

B G y>rw;tf y T 
B J 

BR r/=7 0^ 

BY ^^yi^— i/ 

CA ^-^y 

CF ^^Ty^)i3^fa^ 

CG =iV=f— 

CH 

C 1 3— h • i?5j?T— /I' 

CM 

CN q^B 

CZ ^a:7.=I^t|P@ 

D E K>f 5' 

DK =fl^^ — i^ 



EE Jix h^r LK :^y^V;<; 

Es ^^-rv LR y^yr 

Fi 7^:/^vK LT V tT-r 

FR yy:^7. LU fVi^^wfiVif 

GA ^f^Jv LV yV^^r 

GB -r^^y:^ MC ^•^=» 

GE {fA^^^r MD ^/I'KV^ 

GN ^r^T MG -^^iSTsisf^ 

GR ^^M'^-r ML 

HU y^v:tfy— MN 

IE T^/l-7:^K MR ^-y^'nT 

IS r'<:^7i^K MW -^yKf-i 

IT -f^y^ MX y=^'>=J 

J P H:+c NE r^i^iE— yu 

KE ^=^T NL :ty>^ 

KG d^/ud|f:;^^>' NO /A-r^a: — 

KR PL ^-^VK 

KZ :frH/7;^^>' PT 3j?/uh:«f>^ 

LI y RO /v—r=^r 



RU ni/Ti^^ 
SD — 
SE 

SG i^^'^^K— /I- 

SI ^cr»r:n:=r 

SN -fe^j^A^ 

SZ 7Lr7i?7>K 

TD ^r*-K 

TG h — =^ 

TJ 

TM hA-^^^^^X^V 

TT hy^y— K- h^<=' 

UA !:^^^7>ri" 

UG b-ff^y^ 

us ieS 

UZ ^^^^T.^l^i^'^m 

VN '/^a:h-^A 



el 
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iiji m m 

mi^it-^^toP - 1 0 4 U 3 a 

y^-a-T + 1 /3 (OT. riL-ipj i:i/N-5<, ) cJ^lL#jf1^ffl{±^f» ; 

1 L - 1 a (Dm'jimmwtmizmn*^?t^L . i l - i ti/f^j^ji^KcAtr^ai-i^ 
<. ^^uzMfJc:^Lti's±^<D^'mt^'k-^-r^f>i\ ^ii'bomirma^^ ^Lm^mzn. 

LPS) «C:J;oTiec-5}tfeIIttJS14£^3 ^CO^I-I^JgtElT*)') [Tracy K.J. el al 
. Science, 234. 470 (1986), Tracey K.J. el al. Nature (London) . 330, 662 
(1987)] , ^(DB. \M^M [KobayasUi K. el ai. J. Immunol. . 134. 358 (198 
5)] . MB'AmMM^k'^-^^ 'JTBUk (Curfs J.H.A. el al. J.lixp.Med. . 172. 

1287 (1930)] m^^oyaik^m, ^±ikikz/'t> ■{ ji^xmizitimt 'bmu^mz 
^-mzm&ir ci(DmK{:MMm-i}imKt&izh'nii>±^fj:^m*M^ till*.. mw\'\ 

0)f}i.lS.MSllSiO)iS:-W^ [Gamble J.R. at al. I'roc. Nail . Acad. Sci . U. S. A. . 82. 86C7 

(1085) , HiS Annual Review <A^' 91. 57 fpi^m^^t (1991) ] 

V fgilft [Dinarello C.A. Lymphokines. 14, 1 (1987) ] , fSMmM&omifi ( 
Perirautter D.H. et al. J. Clin. Invest. , 78. 1349 (198B) ] . Zf a y ■( K 
, mzPGEz ^^0){S.MIZ [Dayer J.-M. elal. J.lixp.Med. , 162, 2163 (1985 
) , Turinsky J. el al. Am. . I. Physiol . 262, E476 (1992), Ballou L. K. ol a 
1. J.Biol.Chem. 267, 20044' ■'(1992) ) , m-^-i I- -T >^±^a^SW^C^5ii^l^^^o 



1 
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^fz. I L - I (I tTNF - a itmi^oy^mmB. m X IS. m\±mm <) <^ -v -j- 
(RA) ^?£&Mfiii3r^^L. mmmmzBii^') >jmmmo)iimt. mm 

tn^fTs-t [Mizel S.B. et al. Pruc. NaLl. Acad. Sci. U. S. A. 78. 2474 (1980) . 
Miyasaka N. eL al. Arthritis Rheum.. 31. 480 (1988). Areiid W.I*, and Day 
er J.-M. Arthritis Rheumatism., 33, 305 (1930)) . ^0)j\ii, In] L- V V 
^Br'&^m^im [Tanaka Y. et ai. J. Imrautiol. . 143, 1584 (1989) ] . ±M 
\t.!SBi^'^^^t^t-f ^IWi^m [Leung "D.Y.M. et ai. J.Iixp.Med., 164, 1958 (1 

-5 [Le J. and Vilcek J. Lab. Invest., 5G, 234 (1987) ) „ m{£, tMttlJtJ£t4 

e-tf-f \- :^-( ><Dm^mUiZ^i>Z.\i:^m^tlXi'^^t>^ [tew tf. eL al. J.lmmu 
noL., 140. 1895 (1988) ) . 3 n :3 f K H , -^(7)^«^£/iifl^r-ffl (C J: 

$e>(C. IL-l/3i:TNF-a {±^fS<?)KU«Wl£HBflfel-v(3r^tg«. 

[Pober J.S. et al. J. Immunol., 137, 1893 (1986). Nelken N.A. et al. 
J. Clin. Invest. 88, 1121 (1991) ) . iMW^mftS W<^rtlii'C<?:>^SltM^tt! 
ji-r^^ [Raines E.W. et al. Science 243. 393 (1989)) . ^iKiiii'h&itO) ^ 

±tz. iL-wifcTNF-att. ilii/|^-fSr5«:{blS-7- ( p a F ) om'^i&m . 

TlM/j^lS^mtiIllagilgj:S:J85|€Lri(ll^4BfiS40U^:(Si:^j:-2. [Bevilacqua M.P. et 
al, Proc. Natl. Acad. Sci. U.S.A. , 83. 4533 (I98G) . Le J. and Vilcek J. La 
b. Invest., 56. 234 (1987) . '^n^ mKm.W., 23, 3163 (1991) ) . 

T N F - a tt-?-n{::|9D#T'S T^Jerup J. et ai. Diabetes Care. , 11. IG (1988 
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) u Y >mkifmmmm (n i ddm) {z^mi.xh. tn f- aii 

ZL t-liZV^^-t ^ [Spiegelraaii B.M. eLal. J. Biol.Chem.. 2b8, ^^'I'S (1993)] 

13 ii l N 1- -atlf*<Ba-Ef--r-5 [Werber 11. I. eL al. J. ImmunoJ . , 138, 3207 ( 
1987) , Baud L. et al. Kidney Int., 41. 600 (1932)1 = 

I L - 1 /J^TNF-allT*Hllta*^6C) 1 L - 2 ^<£^^<7.)'y>?^f:.,. (7JS'^M4; 

^IK?5{tT-l) [Gillis S. and Mizel S.U. Proc.Nall.Acad.Sci.U.S.A. 78. 113 
3 (1981). Scheurich 1'. et al. J. Immunol . . 138, 1786 (1987)] . CC?Jf1ifflJZ 

J; h;^'f >(i. <JiU«l^m<D|sgic3ii;^«M)n3;=t?i£J^ (gvhd) ?g 

Jeo:)— Si: 'i^. i . 

T N F - a ti. '^'tt^Di^?fe^£-^?>*-^'BS{IJ5^(/^r)lgfl^^ffl»g(7:> 'j /if^'a -7- -r > 

^^ISigdL (cachexia) , ^ (DtzibT H F - €i {.tfj <r ^ y (cacliecLin ) t 
np{±"nTl/^-5. [Beutler B. et al. Nature (London) . 316, 552 (1985) ] . 

TNF-att. HIV ( t h $(lgE^± ) mMmm<>Ziil^'C. £}^fe^4:^'^ 

\ZWK^int^V\ 1 V Cfyt? ■< )i':k-tr J A^tle^ LTH : *>ew*i-i5:ig:$K'§[a-TN 1- 
- K B ^:»LT?g'tt^t^-tr. H I VWliM^C ^ji$-t±^ (Nabel G. et al. *Na 
tare, 326, 711 (1987) . Schreck K. el al. liMUO Journal, 10. 2247 (19'J1) 

) o 

^om. iL-l/3\->TNF-a (Digfil'i^izM--:? < i^Bi: LT. J$IJJ£Bf i^i ( 
Muto Y. el al. Lancet II, 72 (1988) 3 . ^fgttfliblSJtfiE (Kelley J. 

Am.Rev.Respir.Dis. , 141 (3), 765 (1990)] . ARDS (adult respiratory di. 
stress syndrome ) [Millar A. et al. Lancet II. 712 (1389)] ^<7.">IIf liftMl^^ 

-T hy^Y>A^6, ^ V7(J JUi'A— ?±. 38 (1991) ] . 5- -f [liabiclit G.S. e 

t al. J. Immunol. . 134. 3147 "(1985) ] . 7' JU^V yN-f -v"— [Giiffin W.S.T. a 
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Lai. I'roc.Naii. Acad.Sci.U.S. A. , 86, 7611 (1989)) . U - > ( A^t^fil 
m m^oyij^ti>^, 147. 375 (1988) ] . 'PMi^ -J -J :> i^mm (IkojimaT. 
t al. J.Clin. Iriviisl. , 73. 1312 (1984) ] . 1t*il U J; O Jit (I'uciJici H. el. u 
1. Pfoc.NaLl.Acad.Sci.U.S. A. . 86. 2398 (1989) ) . (iioviiie l-.S. 

cL al. J. Immunol. . 138. 3213 (1987) ] . .mWffigfJ; (5 Ifll^S [Sakai K. eL al 
. j.lixp.Mud., 16b. 1587 (1987) 3 < '{-''M^'^B'^ ( Konicro H. . cL ul . Am.J.Ob.s 
tuL.Gynercoi. 160, 1117 (1989)] /jT h'*i^lf e>n^ o 

Ian D. et al. Biochim. Biophys. Aqta. . 693. 53 (1982) \ T-Koizumi K. and K 
ojima K. J.lliochem., 99. 1803 (1986). d tl^(r)s&WMA^^i^l*^<7) ;k y -i > zT 

yoyiXMiizmmmizm^l^Xi^-^^hoyt^X.^ti^. 

iKM-^tiX. -fe^ S K S 6tCX 7 .f > Jv-vi: ;:i:-2) l± in vivo <?)^M 
/i'^^)(c>nT^/^•5 (Schneider P.B. and Kennedy li. P. J. Lipid Kes., 9, 58 (196 
8)) o X-7 ^ > J5 ><7:)^^ft¥^4^5r'«)'5>c:<?:)-L'^ S K^AT'' >rri>:/(l. 

immmm'^it. &.u. tn^izmmizmm'ki^-:>mmiimom'mmmizm^ 
LT^A^ c i:?!>s7K$^ ('bffi-?»?5i:/jNm.w.^^ m&R m mm, 36, 629 (i 

091)] . i<?3^x^E■4Jll^S{l;^.:7 < j:- >iSi5ifSi:Uf li-nxo^^-o 

I L - 1 /3 N F - a!6^^«D<J!^al)}a<7:)S^tt:^3*£^L> ^oYiik. m^\*^izx-> 

^^tlTI/^-S (Dressier K. A. et al. Science, 255. 1715 (1992). MaLhias eL 
al. Science, 259. 519 (1993) ] o 
{it or. X7-f J^'J t"7£tt-:(OPii»!r^!)lH{3 J; 3ne.TN F I L 



A 
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Cin^/M. rPGl:.,^tll^{EjiUTl^^-5<I i: ///"R;^i-ir^>-5 (Hallou L.H. el al . 
J. Biol. Chem. 267, 20044, (1992)) o 

)V^m.^Ty^^o:>m^nmm^mm^'<k [stein O.et al. ULochim. niochim. A 
eta., 1126, 291 (1992) . Chatter jee S. J. Biol .Clieni. . 268. 3401 .(199T).' 

^ U VK^^StDHRl) jiJ^;SrMii>^-ti--2> [Vrtovsnik F. et al. Kidney Internati 
onal.. 41, 983 (1992) ] „ 1 

tl[Veldhoven P.P.V. et al. Biochem. Biopliys. Kes. Comm., 187, 209 (1992) 

JJi ffi * T' M </ ^ Lli ^ T (/ ^ ^ ^ . 

tt:*. I L - I (J {1^ffl=S:4#MW{I|5E»-r ^ifJiimi: bTlJ:. 1 L - 1 U-L- 
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ijmht^il, ^OyiH^)fi:/)im)¥.-^i^i-C{,\i> [VincciiL J.-l.. cL ul. ChesL. lOJ. 
810 (1U32) . Ilcrvo 1'. oh al. Blood, 7<J, 3362 (11)112)) o 

yphus_ raol-lissimus(Lasch) Dennis ■HfeOJlg^r^cfiC A 7 < > 3 Jt. ij — -fe'liU'^ 

o 
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3) Sfe!i<S$ : 50% fcltSf, B'ymjzmii. 

5) ^^^fi ; 485 ("^^ft¥ftgFABMS J; 0 [M+Ii] ' 48C. 3199 (?p.l]Sfg) ) 

amm ■■ 48G.3204) : 

6) Itm^m : [ a] +G4.44 (c 0.09 in MeOll) • • " 

7) S^^I|lSJ|SA^i> h^U : ^y-^brtO 300 iim( t 41500) 

3410. 1655, 1608, 1508 cm-' 

9) 'H- t&m%^m^^i^ ( fi;^ rJ- y -;m^:PPM. TMs mm) 

7.15(in. 2H), 6.53((id, J=14.9, 10.7Hz, III), 6.25(d<l, J=14.'J, 11 . Hlz, 111), 

G.15(dd, J=15.1. 10.7IIZ, 111). B.07(dd. ,1=9.8, l.Gllz. ill). 

5.89(d, J=14.8Hz, IH), 5. 70 (dd. 15.1. 8.711z, IH) , 

4.8(HD0 (Diyi^'J- )UO:>TizmnXi^^i>. IH) . 4. 05(in, IH) , 

3.67(d. J=3.9Hz. IH), 3.59(m. IH) . 3.52(dd. J=10.9. 5.1Hz. IH) , 

3.45(dd, J=10.9, 5.811Z, IH) . 2.35(in, IH) . 2.27(in. IH) . 

2.08(dd. J=14.7. 3.6Hz, IH) , 1.89(m, 2H) , 1.79{dd. 13.1, 7.1Hz, IH) , 

1.59(ni, IH) , 1.54 id. J=1.3Hz, 3H) . 1.33(ni. 2H) . 1.19(m, IH) , 

— l.Um, IH), 1.00(d, J=6.7Hz. 3M) , 0.91 (d, J=6.GHz. 3H). 

0.86(t, J=7.4Hz, 3H). 0.83(d. J=6. 5Hz. 3H) 

10) '^c-t^emfti!ix^:i' h ;u : { mj^ ^ J —)\y^=>:i'Pii, Mj^ ^ ^ -Ji^mmi . 

200. 1 is) . 169. 0 (s) . 146.6 (d) . 14C. 4 (d) , 1 42 . 9 (d) . 14 1 . 9 (d) . 134. 7 Id) . 134. 0 (s) 
132. 5 (d) . 130. 4 (d) . 129. 9 (d) . 124. 3 (d) , 78. 0 (s) , 66. I (t) , 58. 7 (d) , 50. 1 (t) , 
49.8(d) .48.5(d) .45.7(1) .40. 3 ID .36. 7(d) , 35.9(d) ,32.2 (1.) ,30.0 (d) ,22.4 (q) 
22.0(q).20.4(q).16.9(ti),13.0(q) 

11) i&iii?<4if* rJ' a V h ^* 5' y i^' ^ 7 -f — 
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f»|#UJf|l5|:5.65 ^ 

fi=7A: 5"r v-X^'iinX^i^ — ;ix 5 C18-AK, 4.6*X150mni 

nfejai; Iml/ml 
l^ttl: UV ZlOnm 

3^s:fg^fl(Ci>^/^Tffl^^e>tl^ Dasyscyphus jSlCiKT-Sia^*^: UTli. <JI|A.«±' 

Dasyscyphus mollissimus (Lasch) Dennis SANK 1 389 2# (FEHM bP-4491 ) ■k^<. f 

SANK13&92 11. i<j9iif5 mmMiziii,^'cmm^nrz^^Lrzm4^0)mfj-^i 

r'> ^§^58-66 X 5-6.5 Mm 'C**, ^(DitvSstl;^ ^b^V 7 — i^^{cr#^-<l ■& 
o ffll|^ll$ffll/\ti§J'e$> 'J . $74.5-100 X 3.5-4Mni . -TSSct 0 $>J2D m la ± 

X 2. 5-5 am T o 

P D A±<7:><tW(-J;> 23°C, lOQ-C 1.5 era iZiMt^o ^Mti^iSjjS Gi~?g S fe^ 

cfc 9 ^mi.zm'^r^ijO)=i:^mi tzt z^^. ota..i( 

1967) Notes on some cup fungi of the llyaloscypliaccae cullccted in Hukkai 

R 
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do, Japan. Trans. Mycoi. Soc, Japan 8 : !Z giilili ^ -^^IT 1/ > ^ Dasyscyphus mo 
llissiraus (Lasch) Dennis ( 7. + "7 r ;^ • ^ U A Z • ^ • '>r X ) 

(3— -i5tUfco T^i^B^'^Dasyscyplms inollissimus (Lasch) Dennis i: |sj 55: L , 

Dasyscyphus mollissimus (Lasch) Dennis SANK13892 t^^Ltzo '4^ml±. 1 

mt^n. mi^^ FERM BP-4491 ^H't^tltZo 

ii'^Jti^rzlt^mmm(Di^tlX"bmm'^mX'$)^. F-10463a{l SANKiasSii m/k 

-J^ii-i^^. 6{e®7' ^^--i/A.- tFiffif-^ h 'J -^^ 

°Cf.|jfiT'i^Ji-^-^„ F-10463a<7DaiS{±. mt&«'Ciffi?S5-8 D TM15fia«C ii T -5. 

o 

.'ijm^-r^, cwiuaijiH't'Jc^^tr -5F-io463a(±. *T2gsi^f^-e?g^t 
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D-2. XAD-4 (a-A - 7'> F • /N-X^li:^) V -< > 1 1 l^- 

10. HP-20. CHP-20P. HP-50 (Eilg^tfiE (^) S^) m^m\ 

4i!l^®#^-ti-TH8 0I^< *jtl±F-10463a^il4ijt$-ti- /i^. ><i>y-;U7}c. 7 

J: -5 {3 LTl#6i'L;fcF-10463aH. Mtc :^ n i^s ;>K3; J; o <j:l!3(4i:*)H 

1/^ fcl!S«* 7 A ^' a V h ^ -7 -f -t r 7" ^> X L H - 2 0 ( 7 r ^L-V 7' 
aS^) ^i:i:'=g:fflt/^/::^}■BSy^ ^ A^'Dy' h ^ . -t ^ r 7' x G - 2 5 

y^y'(y^'^j^'}^-—{fmmi&m±mTo):^riiX'm^r'^^ ( j. Lipid Kes. 

20, 456 (1979)) o 

fifl^v 5feTx SM^^'k Ur 1 0 u 1 w [N ^ju-- '-c] 7. 7 < >=r = j. 

> 5 2 m C i /mm o 1 . 2 5 m C i /m 1 ; T'-v' v A^t) i: 2 0 0 

M 1 03X7 -f >rf > (^1, 20mM, i/^vtt) *M*:'/X-C$£lal^-t+/L 

200ul<?:)lMh'jX —mm ( P H 7 . 5 ) . 4 0 M 1 <?) 1 0 % ( v / v 
) hUh^-X-lOO. 20m1<7)0. 5M MgCl^ . JScZJ' 1 . 2 4 m 1 CD H ^ 
O ^tt]^T4 8""C. 3 O^^^O'T j.^— fyg :^^riT(/N. 7"a — -^'SI^Ea^figji^t 

7. 7 ^ y rf ; jui; fStStt. (Dl^tC L TlflS" L ^:2SKm«K 1 5 0 1 {Z 
m^m^isi 1 0 M 1 =^^1^L. C'f' X:$'-'r V 5 ^-^miUL^ -j h/ieaO ~ ^' D v-A 
il5>(25. OOOXg~100. OOOxg. MSISii/g 3 ~ 4 m g /m 1 ) 
^ 0 UL 1 LT/JTIAT 3 7 °C. 4 0 Y > .lu v a > C i: 

«t •)iTo /io RlE;**Tft. iJ'OP.-t-s^UA : y (2 : K v/v) .^5 0 

0 u 1 mX.rtiilHt^i'^^mC'f^^iirz-A^m l 5 O ^ l ^ 3 m l C7)e:i/ ^d-TM 
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n V >M^«4if4; > 5- U— £^ 3 > 'ii > ^ — TPIS L /i:. X 7 r > 3' i J- 
(/ ^ li ^ r <D 311] ^ ffl ^ H L ? K N /i M i: L T it S $ n ^ o 

(1) tss 

Dasyscyphus mollissiraus (Lasch) Dennis SANK13892 ^^MM&^IZ. MMLtz 
?fej£(Dai/i£(73tgSigM 1 0 0 mJ ^^tfSOO ml ® Hft :? V X P ( M 7 ^ X 3 

^- 1 



fj -t a — A 50g 

\- A' -f SOg 

-r -X I— -r ^J'X h 5-^ h 5g 

V ;n— X h ^ I- 5g 

ri^j?a5?J (CD-442) 0.2g 



-1'^>^1^7K 1000ml 

pii mmm 



1 1 
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•<6-5 0 0 ml c;:)Hft-7^Xn Ifi -^^izmi^mm^'til^n^^ml kit. 23'(;T'7 

(2) x^-fvrrsi'j ^-^mmmiiomimm 
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SPECIFICATION 
Novel compound F-10463a 

Industrial field of utilization 

This invention is related to a novel compound, F- 10463a, which is an inhibitor of 
sphingomyelinase and useful as a drug for various diseases, and to its preparation method. 

Prior art 

Interleukin-ip (abbreviated below as IL-ip) has multiple biological functions and is 
commonly considered as a substance essential for maintaining the normal biological activity of 
human body. However, when abnormality occurs in the production or balance of IL-1 p, excess 
IL-ip can be produced, resulting in various diseases. Moreover, tumor necrosis factor-a 
(abbreviated below as TNF-a) is knovm to have the functions of killing certain timior cells and 
virus-infected cells and increasing the antibacterial effect of granulocytes. However, excess 
production of TNF-a is the major reason for several diseases. 

The two cytokines are produced from completely different genes and have their ovra 
receptors. Their structures are also different. However, there are many redundancies in their 
biological activities and target cells. For example, both cytokines are the major causes of septic 
shock due to endotoxins (LPS) [Tracy K. J., et al.. Sciences, 234, 470 (1986), Tracy K. J., et al., 
Nature (London), 330, 662 (1987)]. They are also related to Various infections caused by 
adventitious microorganisms, parasites, viruses, etc., such as granuloma [Kobayashi K., et al., J. 
Immumoly 134, 358 (1995)], meningococcal meningitis and malarial infection [Curfs, J. H. A., et 
al., J. Exp. Med, 172, 1287 (1990)], etc. The two types of cytokines play an active role in many 
important steps of these acute infectious diseases, including local infiltration into the infected 
cells [Gamble J. R., et al., Proc. Natl Acad. Set U. S, A., 82, 8667 (1985)], Miyasaka M., et al, 
Menyeki (Immune) , 91, 57, Chuga Igakusha (1991)], fever [Dinarello G. A., Lymphokines, 14, 1 
(1987)], acute induction of proteins [Perimutter D. H., et al., J. Clin. Invest,, 78, 1349 (1986)], 
and promoting the production of prostanoid, particularly PGEj (Dayer J. -M., et al., J. Exp. Med, 
162, 2163 (1985), Turinsky J., et al., Am. J. Physiol, 262, E476 (1992), Ballou L. R., et al., 1 
Biol Chem., 267, 20044 (1992)]. 
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Moreover, IL-lp and TNF-a are involved in the development and progression of many 
chronic diseases. In the case of chronic rheumatoid arthritis (RA), for example, the two 
cytokines activate infiltration of lymphocytes into the synovial membrane tissue and promote the 
growth of synovial membrane cells as well as bone resorption [Mizel S. B., et al., Proc, Natl 
Acad. Set a S. A., 78, 2474 (1980), MiyasakaN., et al. Arthritis Rheum,, 31, 480 (1988), Arend 
W. P. and Dayer J.-M., Arthritis Rheumatism, 33, 305 (1990)]. The two cytokines are also 
involved in collagenosis, another rheumatoid disease, [Tanaka Y., et al., J. Immumol, 143, 1584 
(1989)], Kawasaki disease, consisting of mainly systemic angitis [Leung D. Y. M., et al., J. Exp, 
Med, 164, 1958 (1986)], granuloma as well as other fibrosis-related chronic diseases [Le J. and 
Vilcek J., Lab. Invest., 56, 234 (1987)]. In fact, a part of the effect achieved by using 
glucocorticoids in the treatment of chronic inflammatory diseases has been considered due to the 
function of suppressing the production of cytokines [Lew W., et al., J. Immumol, 140, 1895 
(1988)]. However, glucocorticoids can cause a series of severe side effects due to their 
complicated biological functions. 

It has been reported that IL-1 P and TNF-a are also involved in many other biological 
activities, such as adhesion of monocytes to blood vessel endothelial cells and subendothelial 
wandering of monocytes [Pober J. S., et al., J, ImmumoL, 137, 1 893 (1986), Nelken N. A., et al., 
J. Clin. Invest., 88, 1121 (1991)], promoting abnormal growth of blood vessel smooth muscle 
cells [Raines E. W., et al.. Sciences, 243, 393 (1989)], development and progression of 
atherosclerosis. 

The two cytokines, IL-1 P and TNF-a, are able to promote the production of the platelet 
activation factor (PAF), introduce tissue factor to the membrane surface of endothelial cells, 
reduce thrombomoduling protein C, and suppress the production of plasminogen action P- 
inhibitor 1, resulting in thrombosis through platelet aggregation and blood coagulation 
[Bevilacqua M. P., et al., Proc. Natl. Acad Sci. U. S. A., 83, 4533 (1986), Le J. and Vilcek J., 
Lab. Invest., 56, 234 (1987), Sato H., Kendai Igaku (Modern Medicine), 23, 3163 (1991)]. 

For insulin-dependent diabetes mellitus (IDDM), there is a latent and chronic 
autoimmune process occurring in the pancreatic islands, especially in pancreatic p cells, before 
the disease is developed completely. It is known that IL-1 p and TNF-a are involved in the 
process [Nerup J., et al.. Diabetes Care., 11, 16 (1988)]. On the other hand, in the case of non- 
insulin-dependent diabetes mellitus (NIDDM), TNF-a is also involved in insulin resistance 
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through its action on muscle and Hver cells after having been generated in fat cells [Spiegelman 
B. M., et al., J. BioL Chem,, 268, 6823 (1993)]. 

Moreover, IL-1 p and TNF-a are known to be deeply involved in the proliferation of 
mesangial cells and growth of matrix, which are the main problems for glomerular nephritis 
[Werber H. L, et aL, J. Immunol, 138, 3207 (1987), Band L., et al., Kidney Int., 41, 600 (1992)]. 

In addition, IL-lp and TNF-a are capable of promoting the production of IL-2 from T- 
cells as well as the expression of the corresponding receptors and activating the immune 
fiinctions of other inmiune cells [Gillis S. and Mizel S. B., Proc. Natl Acad Set U. S. A., 78, 
1 133 (1981), Scheurich P., et al., J. Immunol, 138, 1786 (1987)]. Due to this effect, the 
cytokines may cause graft versus host disease (GVHD) in organ-transplanted patients. 

It is also knovm that TNF-a causes anorexia in the patients with chronic infection or in 
cancer patients through suppression of the activity of lipoprotein lipase in fat cells, resulting in 
extreme body weight loss (cachexia). Therefore, TNF-a is also known as cachectin [Beutler D., 
et al., Nature (London), 316, 552 (1985)]. 

In cells infected with HIV (human immunodeficiency virus), TNF-a is able to activate 
the transcription from HIV viral genome terminal :LTR: inserted in the host chromosome 
through transcription factor NF-kB, promoting the growth of HIV [Nabel G., et al.. Nature, 326, 
711 (1987), Schreck R., et al., EMBO Journal, 10, 2247 (1991)]. 

Furthermore, many diseases are mainly due to excess production of IL-1 p and TNF-a, 
such as fiilminating hepatitis [Muto Y., et al.. Lancet, 11, 72 (1988)], asthma, idiopathic 
pulmonary fibrosis [Kelley J,, Am. Rev. Respir. Dis., 141(3), 765 (1990)], ARDS (adult, 
respiratory distress syndrome) [Millar A., et al., Lancet, 11, 712 (1989)], autoimmune thyropathy 
[Eguchi K., et al.. New Medical Approach I, From Cytokines, Medical View Co., 38 (1991)], 
Lyme disease [Habicht G. S., et al, 1 Immunol, 134, 3147 (1985)], Alzheimer's disease [Grififm 
W. S. T., et al., Proc. Natl Acad ScL U. S. A, 86, 761 1 (1989)], Crohn's disease [Yagita A., 
Igaku no Aumi (New Development in Medicine), 147, 375 (1988)], toxic shock syndrome 
[Ikejima T., et al., J. Clin. Invest., 73, 1312 (1984)], osteoporosis [Pacifici R., et al., Proc. Natl 
Acad Sci. U. S. A., 86, 2398 (1989)], gout [Di Giovine F. S., et al., J. Immunol, 138, 3213 
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(1987)], acute myeloid leukemia [Sakai K., et aL, J. Exp, Med, 166, 1587 (1987)], endometritis 
[Romero R., et al., Am, J, Obstet Gynecol, 160, 1 1 17 (1989)]. 

Sphingomyelinase is an enzyme capable of decomposing sphingomyelin, a choline- 
containing lipid present in the cell membrane and nucleus as substrate, into ceramide and 
phosphorylcholine. The enzyme was initially discovered as one of the lysosome hydrolases with 
an optimum pH value in the acidic range. Recently, similar enzyme activities with an optimum 
pH value in the neutral range were also found in the microsome fraction and membrane part 
[Allan D, et al., Biochim. Biophys. Acta, 693, 53 (1982), T-Koizumi K. and Kojima K., J. 
Biochem., 99, 1 803 (1986)]. These enzymes are considered to be involved in the in vivo 
metabolism of sphingomyelin. 

One of the hydrolysis products, ceramide, is further hydrolyzed by ceramidase to form 
fatty acid and sphingosine. The metabolism of sphingomyelin into ceramide and further 
sphingosine in mammals has been confirmed by the in vivo experiment [Schneider P. B. and 
Kennedy E. P., J, Lipid Res., 9, 58 (1968)]. It has been shown that ceramide and sphingosine, 
the metabolic products generated from sphingomyelin, are involved in the growth and 
proliferation of cells as well as the control mechanism of closely related information 
transmission [Kojima K. and Koizumi K., Tonpakushitsu, Kakusan, Koso {Protein, Nucleic Acid, 
and Enzyme)^ 36, 629 (1991)]. The reaction pathway is known as the sphingomyelin pathway. 

When IL-ip and TNF-a bind to the corresponding receptors on the target cells, the 
sphingomyelin pathway is involved in the transmission of signals into the cells [Dressier K. A., 
et al. Science, 255, 1715 (1992), Mathias et al., Science, 259, 519 (1993)]. 

Therefore, when the transmission of signals introduced by IL-lp and TNF-a is blocked 
by inhibiting the activity of sphingomyelinase using an inhibitor, the symptoms of various 
diseases related to cytokines can be improved. 

On the other hand, it was reported that the products formed in the presence of 
sphingomyelinase are able to activate cyclooxygenase and promote the production of PGEj 
(Ballou L. R., et al., J. Biol Chem., 267, 20044 (1992)]. 
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It was also reported that the sphingomyelinase reaction itself may be involved in the 
development and progression of atherosclerosis by promoting the uptake of LDL and denatured 
LDL into the peripheral cells and increasing the synthesis and accumulation of cholesterol in the 
cells [Stein O., et al., Biochim, Biochim. Acta., 1126, 291 (1992), Chatterjee S., 1 Biol Chem,, 
268, 3401 (1993)]. 

Moreover, the activation of sphingomyelinase may reduce the concentration of 
sphingomyelin in the terminal membrane of the proximal convoluted tubules of the kidneys, 
decreasing the Na-dependent uptake of phosphoric acid and sugar [Vrtovsnik F., et al., Kidney 
International 41, 983 (1992)]. 

A high level of ceramide has been observed in the HIV-infected CEM cells, suggesting 
that sphingomyelinase is activated in the HIV-infected cells [Veldhoven P. P. V., et al., Biochem. 
Biophys. Res,, Comm., 187, 209 (1992)]. 

Based on the facts described above, it can be reasonably considered that a specific 
inhibitor of sphingomyelinase may be useful as an anti-HIV agent, antidiabetic agent, anti- 
arteriosclerotic agent, anti-osteoporotic agent, antithrombotic agent, anti-inflammatory agent, 
immunosuppresant, diuretic agent, or as a drug for the prevention or treatment of various other 
diseases, such as respiratory disease, thyroid disease, Alzheimer's disease, hepatitis, nephritis, 
leukemia, and cachexia. 

To date, how^ever, a potent inhibitor specific to sphingomyelinase has not been found yet. 

Currently, only soluble IL-1 receptor and IL-1 receptor antagonist are known as specific 
inhibitor to IL-1 p and have been used to improve the symptoms in septic shock patients and RA 
patients. 

A soluble TNF receptor and anti-TNF antibody specific to TNF-a are currently being 
tested in human clinical studies for endotoxin shock and acute GHVD. Efficacy has been 
observed [Vincent J.-L, et al., Chest,, 101, 810 (1992), Herve P., et al.. Blood, 79, 3362 (1992)]. 

However, these compounds are all high molecular weight peptides. As a drug, they have 
several shortcomings, such as low absorption by the human body and poor stability in the 
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plasma. Therefore, it is highly desirable to find a low molecular weight and biologically active 
compound capable of inhibiting sphingomyelinase specifically. 

Constitution of the invention 

The inventors carried out an extensive search for biologically active compounds capable 
of inhibiting sphingomyelinase specifically from microorganism metabolites. As a result, it was 
found that a novel compound, F- 10463a, produced in the culture medium of Dasyscyphus 
mollissimus (Lasch) Dennis, which belongs to Dasyscyphus isolated from withered grass stems, 
has an inhibitory activity against sphingomyelinase. This invention has been completed based o: 
the above discovery. 

The novel compound of this invention, F- 10463a, has the following structure and 
properties. 



Structure 




o 



Physical and chemical properties 

1) Appearance: Colorless oily substance 

2) Solubility: Soluble in organic solvents, including methanol, ethyl acetate, chloroform, etc., 
insoluble in water 

3) Coloring test: Positive to 50% sulfuric acid and iodine. 

4) Molecular formula: C20H43NO5 

5) Molecular weight: 485, high resolution FABMS: [M+H]* 486.3 199 (experimental value) 
and 486.3204 (calculated value) 

6) Specific optical rotation: [a] +64.44 (c 0.09 in MeOH) 

7) UV absorption spectrum: 300 nm, e = 41500 in methanol 

8) IR absorption spectrum: 3410, 1655, 1608, 1508 cm ' in chloroform 

9) 'H NMR spectrum (in CD3OD, ppm, TMS intemal standard): 7. 1 5 (m, 2H), 6.53 (dd, J = 
14.9, 10.7 Hz, IH), 6.25 (dd, J = 14.9, 1 1 Hz, IH), 6.15 (dd, J = 15.1, 10.7 Hz, IH), 6.07 
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m 

(dd, J = 9.8, 1.6 Hz, IH), 5.89 (d, J = 14.8 Hz, IH), 5.70 (dd, = 15.1, 8,7 Hz, IH), 4.8 (under 
the HDO signal, IH), 4.05 (m, IH), 3.67 (d, J = 3.9 Hz, IH), 3.59 (m, IH), 3.52 (dd, J = 
10.9, 5.1 Hz, IH), 3.45 (dd, J = 10.9, 5.8 Hz, IH), 2.35 (m, IH), 2.27 (m, IH), 2.08 (dd, J = 
14.7,3.6 Hz, IH), 1.89 (m, 2H), 1.79 (dd, J = 13.1, 7.1 Hz, IH), 1.59 (m, IH), 1.54 (d, J = 
1.3 Hz, 3H), 1.33 (m, 2H), 1.19 (m, IH), -^-l.l (m, IH), 1.00 (d, J = 6.7 Hz, 3H), 0.91 (d, J = 
6.6 Hz, 3H), 0.86 (t, J = 7.4 Hz, 3H), 0.83 (d, J = 6.5 Hz, 3H) 

10) '^C NMR spectrum (in CD3OD, ppm, CD3OD internal standard): 200.1(s), 169.0(s), 
146.6(d), 146.4(d), 142.9(d), 141.9(d), 134.7(d), 134.0(s), 132.5(d), 130.4(d), 129.9(d), 
124.3(d), 78.0(s), 66.1(t), 58.7(d), 50.1(t), 49.8(d), 48.5(d), 45.7(t), 40.3(t), 36.7(d), 35.9(d), 
32.2(t), 30.0(d), 22.4(q), 22.0(q), 20.4(q), 16.9(q), 13.0(q) 

1 1) High-performance liquid chromatography: 
Retention time: 5.65 minutes 

Column: Cosmosil 5 C18-AR 4.6 0 x 150 mm (Nakalitesk Co.) 
Solvent: 70% acetonitrile-water 
Flow rate: 1 mL/min 
Detection: UV at 210 nm 

Fungus strain 

The fungus strain used in this invention belongs to Dasyscyphus, for example Dasyscyphus 
mollissimus (Lasch) Dennis, strain SANK13892 (FERM BP-4491). The detail mycological 
description of the fungus strain is as follows. 

First, SANK 13 892 was isolated from v^thered grass stem collected in Aomori province, in 
May, 1999. 

The ascus disk is a flat sessile disk with a maximum diameter of 0.2 mm and has a gray- 
orange to yellow color. The ascus disk carries hair but no protrusion on the edge. The 
integumental part shows a polyhedral fungous tissue consisting of light-brown thin-membrane 
cells. The medullary layer is covered by a fine outer shell and parallel hyphae, showing a cross- 
linked fungous tissue. The hair extends straightly from the outer layer of integumental part and 
has a cylinder shape covered by a thin membrane with multiple dissepiments. The maximum 
length is about 200 [im and the maximum diameter is about 3.5 jam. The end is almost dull. The 
surface is smooth and carries resin-like amorphous materials scattered on the surface. The ascus 
is formed from clamp [phonetic], shows a cylinder shape with octospore and has a size of 58 - 
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66 X 5 - 6.5 jam. The terminal end shows a blue color with the Meltzer's agent. The side hyphae 
have a fine arrow shape with a size of 74.5 - 100 x 3.5 - 4 |am, growing about 20 jam above the 
ascus. The ascospore has a shape varying from a bar to a spindle, single cell and colorless, with 
a size of 1 8 - 26.5 x 2.5 - 5 |im. 

The colony was able to reach 1 .5 cm at 23°C in 10 days on PDA. The surface showed a 
light orange to orange-white color. The central part of the colony protruded slightly. 
Development of the hyphae was not very rapid, but formation of cross-linked hyphal strand was 
observed. The surface was powdery, showing a light orange to orange-white color. When the 
cultivation was continued, the color darkened and no conidiospore was observed. 

Based on the mycological features described above, an identification was carried out. As a 
result, it was found that the strain is identical with Dasyscyphus moUissimus (Lasch) Dennis 
reported by Otani in Notes on some cup fungi of the Hyaloscyphaceae collected in Hokkaido, 
Japan. Trans. Mycol Soc. Japan, 8:33 - 42 (1967). Therefore, the strain was identified as 
Dasyscyphus moUissimus (Lasch) Dennis and was named as Dasyscyphus mollissimus (Lasch) 
Dennis SANK 13 892. The strain was deposited to Institute of Life Science and Technology, 
Agency of Industrial Science and Technology, Ministry of Intemational Trade and Industry, 
Japan, at December 10, 1993, Deposition No. PERM BP-4491. 

Method of cultivation and purification 

The culture medium used in the separation of the new fiingus strain of this invention can be 
either a natural or compounded culture medium containing suitable components, such as carbon 
source, nitrogen source, inorganic ions, organic nutrients, etc. Compound F- 10463a can be 
obtained by culturing strain SANK13892. The nutrition source can be any nutrition source 
commonly used in the cultivation of fiingi. The carbon source can be, for example, glucose, 
sucrose, starch, glycerol, millet jelly, honey, soybean oil, etc. The nitrogen source can be, for 
example, soybean powder, comsteep liquor, yeast extract, malt extract, potato, anunonium 
sulfate, sodium nitrate, etc. If necessary, inorganic salts, such as calcium carbonate, sodium 
phosphate, etc., can be added to support the growth of the fungus. In order to increase the 
production of F- 10463a, common organic and inorganic substances can also be added. In this 
invention, any common liquid cultivation process for the production of antibiotics, especially 
deep liquid cultivation process, can be used. The cultivation is carried out under aerobic 
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conditions at a temperature of 1 5 - 30°C, preferably 23 °C. The maximum production of F- 
10463a is usually achieved by shaking the culture medium for 5 - 8 days. 

When the cultivation is completed, F-10463a is extracted from the fungus and the culture 
medium using an organic solvent, such as acetone, acetonitrile, etc., with the same volume as the 
volume of the culture medium. The solid material present in the extraction solution is removed 
through centrifugation or filtration using diatomaceous earth. Then, the F- 10463a present in the 
supernatant or filtrate is isolated by utilizing the physical and chemical properties and monitoring 
the inhibitory activity to sphingomyelinase. For example, the supernatant or filtrate can be 
concentrated to remove the organic solvent and then a different organic solvent, not miscible 
with water, such as n-butanol, methyl ethyl ketone, ethyl acetate, chloroform, ethylene chloride, 
methylene chloride, etc., or a mixture of these solvents, is added to extract the F-1 0463a present 
in the supernatant or filtrate. In a different method, a common absorbent, such as activated 
carbon or absorbent resin, such as amberlite XAD-2, XAD-4 (Rohm and Hass Co.), Diaion HP- 
10, HP-20, CHP-20P, HP-50 (Mitsubishi Kasei Co., Ltd.), etc., is used to absorb the F-10463a 
present in the solution onto an absorbent layer and remove the impurities, and then the absorbed 
F-1 0463a is further eluted with methanol/water, acetone/water, n-butanol/water, etc. The F- 
10463a thus obtained can be further purified with absorption chromatography using silica gel, 
Florisil, etc., distribution chromatography using Cephadesk LH-20 (Pharmacia Co.), gel- 
filtration chromatography using Cephadesk G-25 (Pharmacia Co.), as well as normal phase or 
reverse phase high-performance liquid chromatography. 

The inhibitory activity against sphingomyelinase can be determined with the following 
method [J. Lipid Res,, 20, 456 (1979)]. 

First, 10 \xL of [N-methyl-^'^C] sphingomyelin (bovine, 52 mCi/mmol, 25 |iCi/mL, 
Pharmacia Co.) and 200 |aL of sphingomyelin (bovine, 20 mM, Pharmacia Co.) are mixed and 
dried under a nitrogen flow. Then, 200 )iL of 1 M Tris-hydrochloric acid buffer (pH 7.5), 40 |iL 
of 10% (v/v) Triton X-100, 20 ^iL of 0.5 M MgClj, and 1.24 mL of H2O are added to the residue. 
The resulting mixture is incubated at 48°C for 30 minutes and then treated twice with ultrasonic 
irradiation using a ultrasonic probe with an output power of 20 W for 15 seconds to prepare a 
mixed micelle solution of [^'*C]sphingomyelin. 
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The sphingomyelinase reaction is carried out by incubating, at 37°C for 40 minutes, a 
mixture containing 150 of the solution prepared above as the substrate, 10 |aL of the sample 
solution, and 40 |aL of microsome fraction (25,000 x g - 100,000 x g, protein concentration 3-4 
mg/mL) prepared from Winster-Imamichi male rat brain as the enzyme solution. When the 
reaction is completed, the reaction mixture is extracted with 500 jiL of a solvent mixture 
containing chloroform : methanol = 2:1 (v/v). The aqueous phase thus obtained, 150 |aL, is then 
mixed with 3 mL of Picoflow TM-40 (Pacard Japan Co., Ltd.), and the amount of the reactant, 
['"^C] phosphorylcholine, is determined on a liquid scintillation counter. The inhibitory activity 
against sphingomyelinase is obtained by further subtracting the value determined in the absence 
of MgCIj, which is essential for the activity of sphingomyelinase. 

Embodiment of the invention 

In the following, this invention is explained in more detail with practical examples. 
However, these practical examples should not be considered as limitations of this invention. 

Practical Example 1 

Production and purification of F- 10463a 
(1) Cultivation 

Dasyscyphus moUissimus (Lasch) Dennis, strain SANK13892, was inoculated under 
sterilized conditions into a sterilized 500-mL conical flask (seeding flask) containing 100 mL of 
a culture medium with the following composition. Then, the pre-cultivation was carried out on a 
rotary shaker at 200 rpm for 5 days. 

Table 1 

Composition of the culture medium 



Glycerol 50 g 

Potato 50 g 

Yeast extract 5 g 

Malt extract 5 g 

Defoaming agent (CB-442) 0.2 g 

Ion-exchanged water 1 000 mL 
pH no adjustment 
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The main cultivation was carried out with the following procedure. The culture solution 
obtained from the pre-cultivation was added to 15 sterilized 500 mL conical flasks, 5 mL each, 
containing 100 mL of the culture medium described above. Then, the main cultivation was 
carried out at 23°C on a rotary shaker at 200 rpm for 7 days. 

(2) Method for determining the inhibitory activity against sphingomyelinase 

The standard enzyme sample of sphingomyelinase was prepared basically according to 
the method described by Gatt S. [Biochem, Biophys. Res, Commun., 68, 235 (1976)] In the 
method, rat brain was used as the source for sphingomyelinase. The rat brain microsome fraction 
was prepared with the following method. A total of 10 Winster-Imamichi male rats, 9 weeks old, 
were killed through bleeding from the carotid artery and the whole brain was taken out. After 
removing the cerebellum, the remaining part was rapidly placed in 130 mL of buffer A, 
previously cooled at 4°C and containing 0.25 M sucrose, 1 mM EDTA, 1 mM PMSF 
(phenylmethylsulfonyl fluoride), 0.1 mM leupeptide, 5 mM Tris-hydrochloric acid buffer (pH 
7.4). The brain cells were lysed using a homogenizer. The mixture thus obtained was 
centrifuged at 4°C and 700 x g for 1 0 minutes. The supernatant was separated and further 
centrifiiged at 4°C and 25,000 x g for 10 minutes. Finally, the supernatant was separated and 
centrifuged again at 4°C and 100,000 x g for 60 minutes. The precipitate was separated as the 
microsome fraction. Moreover, the microsome fraction was stored under frozen conditions in 
liquid nitrogen prior to the determination of the inhibitory activity against sphingomyelinase. 
Before use, the microsome fraction was diluted with buffer A to a protein concentration of 3 - 4 
mg/mL. 

The inhibitory activity against sphingomyelinase was determined with the method reported 
by Hostetler K. Y. And Yazaki P. J. using a mixed micelle solution [J, Lipid Res,, 20, 456 
(1979)]. Thus, 10 |iL of [N-methyl-^^C] sphingomyelin (bovine, 52 mCi/mmol, 25 jaCi/mL, 
Pharmacia Co.) and 200 jiL of sphingomyelin (bovine, 20 mM, Pharmacia Co.) were mixed and 
dried under a nitrogen flow. Then, 200 |aL of 1 M Tris-hydrochloric acid buffer (pH 7.5), 40 [xL 
of 10% (v/v) Triton X-100, 20 |iL of 0.5 M MgClj, and 1.24 mL of H2O were added to the 
residue. The resulting mixture was incubated at 48°C for 30 minutes and then treated twice with 
ultrasonic irradiation using an ultrasonic probe with an output power of 20 W for 15 seconds to 
prepare a mixed micelle solution of [*'*C]sphingomyelin. 
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The sphingomyelinase reaction was carried out by incubating, at 37°C for 40 minutes, a 
mixture containing 150 |aL of the solution prepared above as the substrate, 10 |iL of the sample 
solution, and 40 of microsome fraction prepared from Winster-Imamichi male rat brain as the 
enzyme solution. When the reaction was completed, the reaction mixture was extracted with 500 
|iL of a solvent mixture containing chloroform : methanol = 2:1 (v/v). The aqueous phase thus 
obtained, 150 |aL, was then mixed with 3 mL of Picoflow TM-40 (Pacard Japan Co., Ltd.), and 
the amount of the reactant, phosphorylcholine, was determined on a liquid scintillation 
counter. The inhibitory activity against sphingomyelinase was obtained by further subtracting 
the value determined in the absence of MgCl2, which is essential for the activity of 
sphingomyelinase . 

The inhibitory activity against sphingomyelinase determined with the method described 
above and expressed as the concentration of F- 10463a at 50% inhibition was 20 ^g/mL. 

(3) Separation 

The culture solutions obtained from 15 conical flasks were combined and 6 N 
hydrochloric acid was added to adjust pH = 3. Then, the solution was centrifoged at 3000 rpm 
for 10 minutes. The cell pellet thus obtained was added to 500 mL of 80% acetone and stirred 
for 1 hour. The resulting mixture was centrifoged at 3000 rpm for 10 minutes. The supernatant 
obtained was concentrated under reduced pressure to remove the acetone. The residual mixture 
was extracted twice with an equal amount of ethyl acetate. The ethyl acetate layer was separated, 
washed with saturated brine, and dried over anhydrous sodium sulfate. The solvent was removed 
under reduced pressure to give 430 mg of a brown oily substance. The brovm oil, 400 mg, was 
dissolved in a small amount of a solvent mixture containing methylene chloride : methanol = 100 
: 1. The solution was loaded on a colunm filled with 80 mL of silica gel equilibrated v^th the 
same solvent mixture. Then, the column was eluted with 240 mL of a solvent mixture containing 
methylene chloride : methanol = 100 : 1, followed by solvent mixtures containing methylene 
chloride : methanol = 50 : 1, 20 : 1, and 10 : 1, 240 mL each. The fi-actions were collected. The 
enzyme inhibitory activity was observed in the fraction of 20 : 1 . The fi-action was concentrated 
to give 78 mg of a brown oily substance. The oily substance was forther purified with HPLC 
under the following conditions. Thus, the oily substance, about 20 mg each, was loaded onto the 
HPLC column (Cosmosil 5 C18-AR, 20 0 x 250 mm, Nakalitesk Co.) equilibrated with a 
solvent mixture of 70% acetonitrile-water and then eluted with the same solvent at a flow rate of 
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10 mL/min. The elution was monitored with UV absorption at 210 nm and the fraction eluted at 
about 30 minutes was collected. The fraction was concentrated under reduced pressure to give 
22 mg of compound F- 10463a. 

Possible utiHzation in industry 

The novel compound, F- 104633, disclosed in this invention, is useful as an anti-HIV 
agent, anti-diabetic agent, anti-arteriosclerotic agent, anti-osteoporotic agent, antithrombotic 
agent, anti-inflammatory agent, immunosuppresant, diuretic agent, or as a drug for the prevention 
and treatment of various other diseases, such as respiratory disease, thyroid disease, Alzheimer's 
disease, hepatitis, nephritis, leukemia, and cachexia. 

The drug composition of this invention useful for the prevention and treatment of the 
diseases described above contains a certain amount of F- 10463a suitable to achieve a desirable 
efficacy and common pharmaceutical excipients. The drug composition of this invention can be 
formulated in various formulations, including oral formulations, such as tablet, capsule, granules, 
powder, syrup, etc., as well as other non-oral formulations, such as injection solution, drops, 
suppository, etc. 

When used as an injection solution or drops, the drug composition of this invention can 
be a parenteral aqueous solution containing no pyrogen. The parenteral aqueous solution can be 
prepared according to the current technology while considering the pH value, isotonicity, and 
stability. 

The administration method and dosage of the drug composition of this invention should 
be decided by physicians based on factors capable of affecting the efficacy of the active 
ingredient, including the symptoms, body weight, sex, age, and food uptake of patients, as well 
as the severity of disease, dosing interval, other clinical effects, etc. Usually, the oral dose for 
adults is in the range of about 0.01 mg to about 1000 mg per day administered once or in several 
portions. Moreover, the non-oral dose for adults is in the range of about 0.01 mg to about 100 
mg once administered through subcutaneous injection, intramuscular injection, or intravenous 
injection. 
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Patent Claims 

1 . Novel compound F-1 0463a represented by the following formula. 
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2. A method for the preparation of F-10463a, characterized by separating F-10463a from a 
product mixture obtained by culturing a fungus strain, which is capable of producing F-1 0463a 
and belongs to Dasyscyphus. 

3. The preparation method described in Claim 2, characterized by that the fungus strain, which is 
capable of producing F-1 0463a and belongs to Dasyscyphus, is Dasyscyphus mollissimus 
(Lasch) Dennis, strain SANK 13892 (FERM BP-4491). 

4. A drug composition, characterized by containing a certain amount of the compound described 
in Claim 1, suitable to achieve a desirable efficacy, and a pharmaceutically allowable carrier or 
excipient. 

5. An anti-HIV agent, characterized by containing a certain amount of the compound described 
in Claim 1, suitable to achieve a desirable efficacy, and a pharmaceutically allowable carrier or 
excipient. 

6. An antidiabetic agent, characterized by containing a certain amount of the compound 
described in Claim 1, suitable to achieve a desirable efficacy, and a pharmaceutically allowable 
carrier or excipient. 

7. An anti-arteriosclerotic agent, characterized by containing a certain amount of the compound 
described in Claim 1, suitable to achieve a desirable efficacy and a pharmaceutically allowable 
carrier or excipient. 
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8. An anti-osteoporotic agent, characterized by containing a certain amount of the compound 
described in Claim 1, suitable to achieve a desirable efficacy, and a pharmaceutically allowable 
carrier or excipient. 

9. An antithrombotic agent, characterized by containing a certain amount of the compound 
described in Claim 1 , suitable to achieve a desirable efficacy, and a pharmaceutically allowable 
carrier or excipient. 

10. An anti-inflammatory agent, characterized by containing a certain amount of the compound 
described in Claim 1, suitable to achieve a desirable efficacy, and a pharmaceutically allowable 
carrier or excipient. 

1 1 . An immunosuppresant agent, characterized by containing a certain amount of the compound 
described in Claim 1 , suitable to achieve a desirable efficacy, and a pharmaceutically allowable 
carrier or excipient. 

12. An diuretic agent, characterized by containing a certain amount of the compound described 
in Claim 1, suitable to achieve a desirable efficacy, and a pharmaceutically allowable carrier or 
excipient. 

13. An agent for the prevention and treatment of respiratory diseases, characterized by 
containing a certain amount of the compound described in Claim 1, suitable to achieve a 
desirable efficacy, and a pharmaceutically allowable carrier or excipient. 

14. An agent for the prevention and treatment of thyroid diseases, characterized by containing a 
certain amoimt of the compound described in Claim 1 , suitable to achieve a desirable efficacy, 
and a pharmaceutically allowable carrier or excipient. 

15. An agent for the prevention and treatment of Alzheimer's disease, characterized by 
containing a certain amount of the compound described in Claim 1, suitable to achieve a 
desirable efficacy, and a pharmaceutically allowable carrier or excipient. 
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16. An agent for the prevention and treatment of hepatitis, characterized by containing a certain 
amount of the compound described in Claim 1 , suitable to achieve a desirable efficacy, and a 
pharmaceutically allow^able carrier or excipient. 

17. An agent for the prevention and treatment of nephritis, characterized by containing a certain 
amount of the compound described in Claim 1, suitable to achieve a desirable efficacy, and a 
pharmaceutically allowable carrier or excipient. 

18. An agent for the prevention and treatment of leukemia, characterized by containing a certain 
amount of the compound described in Claim 1, suitable to achieve a desirable efficacy, and a 
pharmaceutically allowable carrier or excipient. 

19. An agent for the prevention and treatment of cachexia, characterized by containing a certain 
amount of the compound described in Claim 1 , suitable to achieve a desirable efficacy, and a 
pharmaceutically allowable carrier or excipient. 
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